Differential expression of piRNAs in reprogrammed pluripotent stem cells from mouse embryonic fibroblasts.
piRNAs are a large class of small noncoding RNA that interact with an animal-specific class of Argonaute proteins, P-element induced wimpy proteins. piRNAs were initially discovered in mouse testes to be a fundamental component of spermatogenesis. Outside of the germline, piRNAs were found to function in embryogenesis, development, regeneration and cancer cells. However, despite a decade of scrutiny, functional understanding of this class of small RNAs remains very limited. To determine whether there are piRNAs present and involved in the cellular reprogramming process, we extracted piwi-interacting RNA (piRNA) signatures from a small RNA deep sequencing data set of mouse embryonic fibroblasts (MEFs), mouse embryonic stem cells (mESCs) and reprogrammed stem cells by three different technologies. We successfully identified three piRNA families specifically expressed in these reprogrammed stem cells. Meanwhile, there were almost no piRNAs observed in MEFs and mESCs. Further analysis indicated that these piRNAs may associate with the reprogramming process but not cellular pluripotency. Target gene prediction suggested that at least one of piRNAs, piR-mmu-64162, may take part in the reprogramming process by regulating cell senescence. Overall, we firstly identified the potential reprogramming associated piRNAs, shedding new light on piRNA functions.